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1.
(E) $x’=f\langle t,$ $x)$, $x\langle 0)=u$
. $f$ : $[0, T]\mathrm{x}Rnarrow Rn$ , $u\in R^{n}$ . $f$
.
(A) $\exists a>0$ , $\exists b>0,$ $|f\langle t,$ $x$ ) $|\leqq a+b|x|$ on $[0, T]\cross R^{n}$ .
, (E) , $[0, T]$ . $u\in R^{n}$
, $\Gamma\langle u$ )
$\Gamma(u)=$ { $x(T);x$ $\langle \mathrm{E})$ }
, $\Gamma(u\rangle$ $R^{n}$ (Kneser ) ,
$\Gamma:R^{n}arrow K(R^{n})$ . , $K(R^{n}\rangle$ $R^{n}$
.
1981 [1] , $R^{n}$ $D$
(1) $p\in R^{n}\backslash \Gamma \mathrm{s}\langle\partial D\rangle$
$p$ , $\deg\langle\Gamma,$ $D,$ $p$ ) . ,
$\Gamma^{*}\langle u$ ) $\Gamma\langle u\rangle$ convex hull . , $\Gamma^{*}\langle u$ ) $=\mathrm{c}\mathrm{o}\Gamma(u)$
. , 1995 $[2](\mathrm{c}\mathrm{f}. [3])$ ,
, [1] , $p$ (1)
(2) $p\in R^{n}\backslash \Gamma(\partial D\rangle$
. [1], [2] , ,
, $\Gamma$ –
. 2 . (E)
, . , $f$
940 1996 77-82 77
– .
[4] , $f$ $\Gamma$ ,
. 3 [4]
. 2 3 2
, 4 .
2.
(A) $f$ , (P1), $\langle$ $\mathrm{P}2)$
$(f_{k}\}\subset c\langle[0, T]\cross R^{n}, R^{n})$ .
$\langle$ $\mathrm{P}1)\{f_{k}\}$ $f$ , $f_{k}$ (A) .
(P2) $\forall k\in N$ , $\forall M>0$ , $\exists L=L(k,$ $M\rangle>0$ ,
(3) $|f_{k}(t, x)-f_{k}(t, y)|\leqq L\langle k,$$M)|x-y|$
for $t\in[0, T]$ , $x,$ $y\in R^{n}$ with $|x|\leqq M,$ $|y|\leqq M$ .
$k\in N$ ,
$x’=f_{k}(t,$ $\chi\rangle,$ $x(0\rangle=u$
– $u/_{k}$ $(t ; u)$ . $\lambda_{k}(u\rangle:=w_{k}\langle T;u)$ $\lambda_{k}$
$\lambda_{k}$ : $R^{n_{arrow}}R^{n}$ . $\lambda_{k}$ (2) $p$ , $k$
, $\deg\langle\lambda_{k},$ $D,$ $p$ ) , $k$ .
$\theta\in I=[0,1]$ $k,$ $\mathit{1}\in N$ ,
$x’=(1-\theta)J\kappa(t, X\rangle+\theta f_{l}\langle t, X)$ , $x\langle 0)=u$
– $W_{k,l}\langle t : \theta, u\rangle$ . $\lambda_{k,l}\langle\theta,$ $u$ ) $:=\ell\theta_{k,l}\langle T;\theta, u\rangle$ $\lambda_{k,l}$
, $\lambda_{kl}$, : $I\mathrm{x}R^{n_{arrow}}R^{n}$ .
$\lambda_{k,l}(0, \cdot)=\lambda_{k},$ $\cdot$ $\lambda_{k,l}\langle 1,$ $\cdot)=\lambda_{l}$
, [2] 10 .
1 $\exists n_{0}\in N$ , $k,$ $\mathit{1}\geqq n_{0}\Rightarrow p\in R^{n}\backslash \lambda_{k,\iota}(I, \mathrm{a}D)$.
, $k,$ $\mathit{1}\geqq n_{0}$ $\deg\langle\lambda_{k},$ $D,$ $p$ ) $\deg(\lambda_{\iota D},, p)$
, – . $\deg\langle\Gamma,$ $D,$ $p$ )
(4) $\deg(\Gamma, D, p)=\lim_{karrow\infty}\deg\langle\lambda_{k},$ $D,$ $p)$
. well $\mathrm{d}\mathrm{e}\mathrm{f}$ ined . , (4) , $\{f_{k}\}$
. [2] 4 .
78
1 $\deg(\Gamma, D, P)\neq 0\Rightarrow$ $\exists u\in D$ , $\Gamma\langle u)\ni p$ .
3.
$0<\epsilon\leqq 1$ $u\in R^{n}$ , $\xi(t\rangle$
$\langle 5\rangle$ $\xi\langle t\rangle=\{$
$u$ for $t\in[-1,0]$ ,
$u+[_{\mathrm{o}}^{\iota_{J(}}S,$ $\xi\langle s-\epsilon)\rangle ds$ for $t\in[0, T]$
. Gronwall (A) .
2 (5) $\xi$ $|\xi\langle t$ ) $|\leqq\{(1+\epsilon b)|_{u^{1+\tau}}a\}$ et $\mathrm{r}$ , $t\in[0, T]$ ,
.
(5) $\xi$ $\mathrm{S}\langle\epsilon,$ $u$ ) , $\mathrm{S}:\langle 0,1$ ] $\cross R^{n}arrow c([-1, \tau], R^{n})$ .
3 $\mathrm{S}:\langle 0,1$ ] $\mathrm{X}R^{n}arrow C([-1, T], R^{n})$ .
$(0,1]\cross R^{n}$ $\{(\epsilon_{k}, u_{k}\rangle\}$ $(\epsilon, u)\in(0,1]\cross R^{n}$
. $\mathrm{S}(\epsilon\kappa, u_{k})$ $\mathrm{S}(\epsilon, u)$ $\xi_{k},$ $\xi$ .
, $[$ -1, $0]$ $\{\xi_{k}\}$ $\xi$ – . $\{u_{k}\}$
2 , $M$ ,
$|f(t, \xi_{k}\langle t-\epsilon n)\rangle|\leqq M$, $|f\langle t,$ $\xi\langle t-\epsilon$ )) $|\leqq M$ for $t\in[0, T],$ $k\in N$
. $t\in[0, T]$ ,
$|\xi(t)-\xi_{k}\langle t)|\leqq|u-u_{k}|$
$+ \int_{0}^{t}|f\langle s, \xi(s-\epsilon)\rangle-f(_{S}, \xi_{k}(_{S}-\epsilon))|ds$
$+]_{0}^{\tau_{J\langle}}|S,$ $\xi_{k}\langle_{S}-\epsilon^{))}-_{J\langle_{S}},$ $\xi_{k}\langle_{S}-\epsilon_{k}\rangle)|ds$
$=:1u-u\kappa \mathrm{I}+Fk\langle t)+a$ $k$
, – $|u-u_{k}|$ $karrow\infty$ $0\text{ }$ . , $\{\xi_{k}\}$
$[-1, T]$ – , $\{a_{k}\}$ $0$ .
$F_{k}(t\rangle$ $[0, T]$ – $0$ . $0\leqq t\leqq\epsilon$
$0 \leqq F_{k}(t\rangle\leqq\int_{0}\epsilon|J\langle s, u\rangle-f\langle S, u_{\kappa}\rangle|dS$
, $F_{k}(t)$ $[0, \epsilon]$ $0$ – . , $\{\xi_{k}\}$
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$[-1, \epsilon]$ $\xi$ – . $\epsilon\leqq t\leqq 2\epsilon$
$0 \leqq F_{k}(t)\leqq\int^{2\epsilon}0|f(_{S},$ $\xi\langle s-\epsilon^{)-_{J\langle S}}, \xi_{k}(s-_{\epsilon}\rangle)|ds$
, – $\{\xi_{k} (t-\epsilon)\}$ $[0,2\epsilon]$ $\xi(t-\epsilon)$ –
, $\{F_{k}\langle t)\}$ $[0,2\epsilon]$ $0$ – . , $\{\xi_{k}\}$ $\xi$
$[-1,2\epsilon]$ – . , $\{\xi\kappa\}$ $[-1, T]$ $\xi$
. $\mathrm{u}\cdot \mathrm{e}.\mathrm{d}$.
4 $(0,1]\cross R^{n}$ $\{(\epsilon_{k}, u’)\}$ $\langle$ $0,$ $u),$ $u\in R^{n}$ ,
. $\{\mathrm{S}\langle\epsilon_{k}, u_{k}\rangle\}$ $C([-1, T], R^{n})$ $\xi$ –
. , $\xi|$ c-l, $T\mathrm{J}$ (E) .
3 . $\mathrm{q}.\mathrm{e}.\mathrm{d}$ .
$\mathrm{S}\langle\epsilon,$ $u$ ) $\Gamma$ . $k\in N$
, $\mathrm{S}(k^{-1},$ $u\rangle$ $=\xi_{k}$ , $\xi_{k}(T\rangle=:7k\langle u)$ $7\kappa$ . ,
7 $k\langle u\rangle:=\xi_{k}\langle\tau)=\mathrm{S}(k-1, u)\langle T)$.
4 $7k:R^{n}arrow R^{n}$ . 7 $k$ (2) $p$ ,
$k$ , $\deg(7k, D, p)$ , $k$
. $(\theta, u)\in I\cross R^{n}$ ,
$7\mathrm{A},l(\theta, u):=S((1-\theta)k^{-1}+\theta l^{-1}, u)(T)$
, 4 , 7 $k,$ $l$ : $I\cross R^{n}arrow R^{n}$ .
, , 7 $n,$ $\iota(0, \cdot)=_{7k}$ , 7 $\kappa,$ $\ell(1, \cdot)=_{7\iota}$ .
4 [2] 10 , .
5 $\exists n_{1}\in N,$ $k,$ $l\geqq n_{1}\Rightarrow p\in R^{n}\backslash 7\mathrm{A},$ $\iota(I, \partial D)$.
$k,$ $\mathit{1}\geqq n_{1}$ $\deg\langle 7\kappa, D, p\rangle$ $\deg(7\ell, D, p)$
, – . , $\deg\langle\Gamma,$ $D,$ $p$ )
.
(6) $\deg\langle\Gamma,$ $D,$ $p)= \lim_{karrow\infty}\deg\langle_{7\mathrm{r}}, D, p\rangle$ .
4. 2
(4) $\deg(\Gamma, D, p)$ $d\langle\Gamma,$ $D,$ $p$ ) , (6)
$\deg(\Gamma, D, p)$ $\rho\langle\Gamma,$ $D,$ $p$ ) . , .
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2 $d\langle\Gamma, D, p)=\beta(\Gamma, D, p\rangle$.
$k,$ $\mathit{1}\in N$ $\theta\in I$ ,
$\{$
$y(t)=u$ , $t\in[-1,0]$ ,
$y’\langle t)=\theta f\langle t,$ $y\langle t-l^{-1})\rangle+(1-\theta)fk\langle t,$ $y\langle t))$, $t\in[0, T]$
,
(7) $y\langle t\rangle=\{$
$u$ , $t\in[-1,0]$ ,
$u+ \int_{0}^{t}\{\theta f\langle s, y\langle s-l-1\rangle)+\langle 1-\theta)J\iota\langle s, y\langle_{S}))\}dS$ , $t\in[0, T]$
– $y_{k,l}$ $(t ; \theta, u)$ .
$\langle$ $k,$ $l,$ $t)\in N\cross N\cross[0, T]$ , $y_{k,l}(t ; \theta, u)$ $(\theta, u)$
$\in I\cross R^{n}$ . $\{\langle\theta_{m’ m}u)\}$ $I\mathrm{x}R^{n}$
, $\langle$ $\theta,$ $u)$ . , $y_{k,l}\langle t$ ; $\theta_{m},$ $u_{m}$ )
$y_{m}\langle t$ ), $y_{J,\ell}‘\langle t$ ; $\theta,$ $u$ ) $y(t)$ . $marrow\infty$ $y_{m}\langle t)arrow$
$y(t\rangle$ . $\{u_{m}\}$ , (A), (P1) , $M_{1}$
,
$|y_{m}(t\rangle|\leqq M_{1}, |y(t)|\leqq M_{1}$ for $t\in[-1, T],$ $m\in N$
. (7)
$|y_{m}\langle t)-y\langle t)|\leqq \mathrm{I}u_{m}-u|$
$+]_{\mathrm{O}}^{|\theta_{m}}f$ $S,$ $ym-l^{-1})\rangle-\theta^{f\langle(s-}s,$$y_{m}l^{-1})\rangle|ds$
$+ \int_{\mathrm{o}}^{t}|\theta f\langle S, y_{m}(s-l^{-1}\rangle)-\theta f\langle s,$ $y\langle s-l^{-1}))|ds$
$+]_{0}^{|(\iota\theta)f}-m\kappa(s, ym\langle S)\rangle-(1-\theta)f\mathrm{e}(_{S,y}m\langle S))|dS$
$+\mathrm{I}_{\mathrm{o}}^{t}|(1-\theta^{)f_{n}\langle_{S,y_{M}}}(s))-\langle 1-\theta^{)}f_{\mathrm{A}}(_{S}, y\langle_{S})\rangle|ds$
$\leqq 1u_{m}-u1+2|\theta_{m}-\theta|M\tau$
$+ \int_{\mathrm{O}}^{t}|J\langle s,$ $ym\langle s-l^{-1}\rangle)-f\langle S, y(s-l^{-_{1}})\rangle|ds$
$+ \int_{\mathrm{o}}^{t}L\langle k,$ $M_{1})|y_{m}(S)-y\langle s)|ds$ ,
, $M=a+bM_{1}$ . 3 $t$ ,
Gronwall
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$\langle 8) |y_{m}(t\rangle-y(t)|\leqq\{|u_{M^{-}}u|+2|\theta_{\text{ }}-$ $\theta|MT$
$+ \int_{0}^{t}|f\langle s, y_{m}(s-l^{-1})\rangle-f\langle s,$ $y\langle s-l^{-1}))|ds\}\exp\{L\langle k, M_{1}\rangle T\}$
. $s\in$ [ $0,$ l-1] $y_{\text{ }}(s-l^{-1})=u\text{ }arrow u=y\langle s-l^{-1}$ )
, ( $8\rangle$ $y_{m}\langle t$ ) $-y(t\rangle$ $[0, l-1]$ $0$ – .
(8) , $y_{\text{ }}(t)$ $-y\langle t$ ) [ $0,2$ l-1] $0$ –
. , $\{y_{m}(t)\}$ $[0, T]$
$y(t\rangle$ – . , $t\in[0, T]$ ,
$y_{m}(t\rangle$$arrow y(t)$ (as $marrow\infty$ ) .
$y_{k,\ell}(T;\theta, u)$ $\mu_{k,l}(\theta, u)$ , ,
$\mu_{k,l}$ : $I\cross R^{n}arrow R^{n}$ . ,
$\mu_{k,l}\langle 0, u\rangle=y_{k,l}\langle T;0, u)=u\prime_{k}\langle T;u\rangle=\lambda_{k}(u\rangle$ ,
$\mu_{k,l}(1, u)=y_{k,l}(T;1, u)=\mathrm{S}$ (l-1, $u\rangle(T)=7\iota\langle u$ )
. 1, 5 .
$\exists n_{2}\in N$, $k,$ $\mathit{1}\geqq n_{2}\Rightarrow P\in R^{n}\backslash \mu$ ” $\iota\langle I, \partial D\rangle$ .
, $\deg(\mu_{k,\iota}(\theta, \cdot),$ $D,$ $p)$ $k,$ $l\geqq n_{2}$ , $\theta\in I$ ,
$\deg(\lambda_{k},$ $D,$ $P\rangle$ $=\deg(\gamma_{l}, D, p)$ . (4), (6)
$\mathcal{D}’$ . $\mathrm{q}.\mathrm{e}.\mathrm{d}$.
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